ANSWERS: pH and pKa

1. Hydrofluoric acid is a stronger acid/more acidic/dissociates more because it has a smaller pKa (larger Ka)
than hypochlorous acid.

So HF will therefore have a higher [HsO™]. As [H30™] increases, the pH decreases, so HF will have a lower
pH than HOCI.

(pH HF = 2.09, HOCI = 4.27)
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3.a) HCI < CH3NH3CI < CH3NH:

HCI, a strong acid, reacts completely with water to form 1 mol L™ HsO" and hence a low pH.

HCI + H.0 — H30" + CI~

CHsNHj3Cl dissociates completely in water to form CH3NH3z* and CI~. CH3NHs*, a weak acid, partially
reacts with water to form less than 1 mol L™ Hs0* and hence a higher pH than HCI.

CH3NHsCl — CHsNHs* + CI

CHsNHs* + H20 = CH3NH; + H30*

CH3sNH., a weak base, partially reacts with water to form OH ions. So there are more OH ions than H3zO*
ions and the pH is thus high.

CH3NHz+ H20 = CH3NH3" + OH-
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5.
HCOOH + H,0 = HCOO™ + H30*
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[HCOOH] = 0.0151 mol L !
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10. CHsCOOH + H0 «» CH3COO™ + H30*
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11.
HNs(ag) + H,0 =—— Hs0*(aq) + N3 (aq)
Ka(CH3COOH) = [H30*] [Ns ]

[HN3]

pH = 2.6 so [H30%(aq)] =2.51 x 103 mol L™ = [Ns(aqg)]
PKa(HN3) = 4.72, Kq(HN3) = 1.91 x 10°°

Ka(HNs) = 1.91 x 105 = (2.51 x 10°%)?
X

x=0.331 ie [HNs(ag)] =0.331 mol L* (Allow 0.330 and 0.33)

12.
Ka(HOBr) = [H30*] [OBr] = 10862 = 2.40 x 10°
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[HsO*(aq)] = [OBr(aqg)] = x mol L

x>  =240x10° x= [H3O0*(ag)] = 1.12x 10°°
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pH =4.95 (allow 4.9 or 4.950)

13.
pH greater than 7.

Since citric acid is a weak acid the anion is weakly basic and will react with water to accept H* from water.

egCit* + HO0 <« HCit* + OH
Increase in [OH"] causes increase in pH.

14.
NHs(aq) + H2O <« NHs*(ag) + OH(aq)

As NH.CI dissolves [NH4*] is increased. This causes the equilibrium to move to favour formation of
reactants so that [OH] is decreased. As [OHT] is decreased, [H3O"] is increased and pH is decreased.
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